STATE OF NEW MEXICO
WATER QUALITY CONTROL COMMISSION

IN THE MATTER OF PROPOSED AMENDMENTS
TO 20.6.2, THE COPPER MINE RULE,
No. WQCC 12-01(R)
New Mexico Environment Department,
Petitioner.

SUPPLEMENT IN SUPPORT OF ATTORNEY GENERAL’S RESPONSE TO FMI’S
MOTION TO WITHDRAW TESTIMONY AND FILE SUBSTITUTE TESIMONY

Freeport-McMoRan, Inc.’s (“FMI”) moves for leave to withdraw the original direct
testimony of John Brack!, and to file “condensed” testimony. In its motion, FMI states that it
“will not submit any new information” in the substitute testimony; it reaffirmed that new
testimony had not been added in the substitute. FMI Mot., p. 1; FMI Resp., p. 2.

When FMI filed its substitute testimony on March 22, 2013, it did not submit a
redlined/strikeout of the original testimony so that the Hearing Officer and the parties would
know with certainty the differences between the two sets of testimony. As counsel for the
Attorney General began to try to compare the two sets of testimony, it became apparent that it
was a very difficult task to do because of the numerous changes between the original and
substitute testimony. On March 27, counsel for the Attorney General requested from FMI
counsel a redlined/strikeout of the original testimony showing the changes, however FMI would
not provide one.

Attached as Exhibit A is a handwritten redlined/strikeout comparing the original and
substitute testimony. The redlined/strikeout was prepared on the original testimony, and shows

additions and deletions that appear in the substitute testimony in red.

! Mr. Brack is President of Freeport-McMoRan Chino Mines Company and Freeport-McMoRan Cobre Mining
Company, and Vice-President of Freeport-McMoRan Tyrone Inc.



The redlined/strikeout shows that FMI made substantial editorial and substantive changes
in the substitute testimony. FMI has essentially rewritten Mr. Brack’s testimony, and filed it one
month after the due date.

FMI’s deletions, as well as its additions, change the substance and the tone of the
testimony. Indeed, many of the deletions to “condense” the testimony are highly substantive. As
one example of substantive changes to the testimony, in his original testimony, Mr. Brack has an
ongoing discussion regarding the “politics” of the New Mexico regulatory process, and the need
to take the “political risk” out of the State’s permitting process. See Ex. A, pp. 3, 4, 5, 6, 19-20.
For example, on page 4 of the original testimony, Mr. Brack states that, “Consequently mine
operators currently are subject to an informal and subjective process that can and has been
changed during different administrations based entirely on internal policy changes.” This
statement is deleted, and substituted is, “The goal of the Proposed Rules, from my perspective, is
to provide that reasonable degree of certainty by providing clear, specific and objective
guidance.” Ex. A, p. 4. As another example, in Mr. Brack’s original testimony he states, “Under
the current rules, even if informal agreements are reached with the Environment Department
regarding the anticipated requirements, at any point during this uncertain process, the acting
administration could potentially delay the process of stop it completely.” Ex. A, p. 5.

Substituted for that statement is, “In a worst case scenario, the mine developer would have spent

tens of millions of dollars on a potential project that is not able to move forward because of a

regulatory change in philosophy about which the mine developer had no advance notice.” Ex. A,

p. 5 [new material underlined]. As another example, in his original testimony Mr. Brack stated,

“In its current form, the permitting process is constantly in flux, subject to an ever-changing



political landscape with changing politics. The resulting uncertainty makes investment in New
Mexico relatively risky.” Ex. A, p. 6. In Mr. Brack’s substitute testimony, the first sentence just
quoted is deleted, and the second sentence reads, “This makes investment in New Mexico
relatively risky”, referring back to the need for “reasonable regulatory certainty.” Ex. A., p. 6.
In his substitute testimony, deleted is Mr. Brack’s plea for the Commission to “take the politics
out of the process,” to a more objective statement. See Ex. A, p. 6. In discussing risk, Mr.
Brack’s original testimony included a section on “POLITICAL RISKS,” which has been
changed to “REGULATORY RISKS,” Ex. A, p. 18, and that section revised to tone down the
criticism of the “politics” in New Mexico. For example, deleted is the claim that, “Regulating
through variances and depending on receiving them, when they are subject to the whims of every
changing administrations that can be and often are highly influenced by outside entities, are not
an effective way to provide certain and foster long term investment to occur,” to “Regulating
through variances and depending on receiving them through the exercise of nearly complete
discretion by regulators, even the most well-intentioned, is not an effective way to foster long
term investment in the copper mining industry.” Ex. A, pp. 19-20.

It is not only additions that change the substance of testimony, it is also the deletions.
FMI apparently viewed as improvident some of the language in Mr. Brack’s original testimony,
and set about to change it. The changes are not wholly neutral, and do not simply “condense” his
testimony, as a close reading of the changes demonstrates.

The Commission’s Procedural Order requires that FMI’s substitute testimony be denied.
The order states, quite clearly, that “The Hearing Officer shall enforce Section 302.A through the

exclusion of technical testimony or exhibits, as applicable.” Procedural Order, § 302.C. Section



302.A sets forth the February 22 deadline for filing technical testimony. If FMI is permitted to
file this substitute testimony, with so many changes one month late, the deadline for filing
technical testimony has no meaning.

FMI does not get a “do over” with testimony that was within its complete control to
prepare in the first instance — and that was signed by Mr. Brack and attached to a pleading signed
by counsel. Certainly, given an extra month, likely all parties could have improved upon and
refined their experts’ testimony. Refining, adding to, and deleting from the testimony due
February 22 is not permitted by the Procedural Order, has not been allowed by past practice of
the Water Quality Control Commission, and would be fundamentally unfair to the other parties.

The Attorney General is prejudiced by the late-filed testimony on at least three counts:

e The opportunity for filing rebuttal testimony has passed, and there is no time to
prepare rebuttal at this point. Simply because rebuttal was not filed in response to
Mr. Brack’s original testimony, does not mean rebuttal would not have been filed
in response to the substitute testimony.

e The time for the other parties to prepare cross-examination of Mr. Brack’s
testimony has been reduced by one month.

e The other parties do not have the same opportunity to refine, change and improve
upon their direct testimony.

While the other parties are prejudiced, they should not have to show actual prejudice in
order for the late-filed substitute testimony not to come in. The Procedural Order is clear that
direct testimony was to be filed by February 22. Mr. Brack’s substitute testimony represents a

wholesale re-write of his original testimony, with changes in substance and tone, and may not be



introduced at this late date, consistent with the clear requirements of the Procedural Order and

fairness to the other parties.

Respectfully submitted,

GARY KING
ATTORNEY GENERAL OF NEW MEXICO
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STATE OF NEW MEXICO
BEFORE THE WATER QUALITY CONTROL COMMISSION

In the Matter of:

PROPOSED AMENDMENT
TO 20.6.2 NMAC (Copper Rule)

No. WQCC 12-01(R)

N N ' w e a “wr

WRITTEN TESTIMONY OF JOHN BRACK

1. INTRODUCTION

My name is John Brack. I am currently President of Freeport-McMoRan Chino
Mines Company, President of Freeport-McMoRan Cobre Mining Company, and Vice-
President of Freeport-McMoRan Tyrone Inc. (collectively, Freeport-McMoRan), all of
which are copper mines located in New Mexico. I have held similar positions at
Other copper mirneg
mmmmm North and South America. My C.V.is
attached as Brack Exhibit-1.

The Freeport-McMoRan operations in New Mexico operate under the umbrella of
Freeport-McMoRan Copper & Gold Inc., a publicly traded company on the New York
Stock Exchange (symbol FCX) and the largest publicly traded producer of copper in the

. . compmtted.
world. FCX is a strong global orgamzatlonA s to safety)

performanee; support for communities where we live and workp\and excellence in

J
environmental management. FEX-understands-the importance-of eperating-in-a-safe-and

EXHIBIT
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odOpJn on b\/ t+he
I am presenting this direct written testimony in support of theAWater Quality

Control Commission’s (Commission) adepﬁen/of the Proposed Copper Mine Rule
presented with the Environment Department’s Petition dated October 30, 2012
(“Proposed Rule”). Freeport-McMoRan will present several witnesses who will describe
in detail the reasons why the Commission should adopt the Proposed Rule. My
testimony is more general, and is intended to emphasize the importance of the
Commission’s adoption of detailed and specific rules for copper mining to give the

OIQJ&C’{'\\rL v‘e_gu(c. Jrr,rvu 5Jaolu./:re, vt n&ed.s+o na ke (AFormed

industry the certainty-it-needs-to-obtat estment for 4 ustries’ future in New
\ogs‘nfs& ama ‘mu()s‘i—mc + C\ec,( SLOAS ~P\f\c.+‘ o  af e t4+e
ﬁ; vtuUre. +he, CC).D e lnndous
Mexico. My testimony prov1des an 1ntroduct10n 1nfo copper mining opera ons in New

Mexico, the applications of copper products worldwide and an understanding of what

o rcces/SQ_s
goes-mte copper mine development and production. My testimony not only highlights
A +o prevvded by andl

the enermous benefits previded by-and-through-copper-mining-in New Mexico, but also

a1 overview oF botbh Hhe macae Planinia fna regg&dkﬁ-uvvl

glves a-better-understanding of the-enermous costs associated with all aspects of copper\ minmg

mining from pre-production exploration to actual open pit production.-1f the Propesed

\—’ ‘{"(mé ll‘nC
: 7
: , copper min€ operafors w d conel
“+he,

There are a myriad of Federal and State laws and regulations that constitute an

overlapping, complimentary and comprehensive regulatory framework. Eeppermine
eperators must inieract with Federal-entities like-the Environmentat Protection Ageney




Minerats and Naturat Resourcesamnd the State Land Office, which means complying with
the Mining Act and the State Land Office Mining Rules along with the Proposed Rule,
Compliance with all of the applicable requirements can take more than ten years of
planning, permitting and interaction just to begin productioré _'E_his means ten-plus years of
investment without a return on that investment. Once you grasp-the-enormeus-eapital;
operating costs and time associated with bringing production online or expanding
productien-it- witl become apparent that there exists an undeniable need to bring some
—_level of eertainty to the permitting process.
Frepert McMoRen,

-FGX/"\is very positive about the long-term demand and outlook for our
commodities. As discussed below, the global demand for copper has been steadily
increasing as worldwide demand increases due to reliance on copper as the metal of
choice for an increasingly electric-powered world. Freeport-McMoRan has a growth
pipeline that extends over many years and that includes opportunities that we can pursue
in New Mexico. For example, as of the end of 2011, the Chino and Tyrone Mines
together had 110 -million metric tons{MT) of mill ore reserves and 327 MT of leach ore

Ahe po+{nha 1 Lo
reserves. he Cobre Mine has an additional 71 MT of leach ore reserves, Wthh will )

Tol. et

@ional capital investment to bring into proW
reserves;-whieh-are-estimated based on Securities Exchange Commission requirements
and-at a long-term-average copper price of $2.00 per pound, the Chino, Tyroneand Cobre,

Mines collectively have an-additional 275 MT of mineralized material recoverable as

leach-ore-and 222 MT of mineralized material recoverable as- mitl ore based on-a long-.

termraverage copper price of $2.20 per pound—only ter percent higher than the price -
b

used-to-estimate reserves.—(See Excerpts from Form 10-K, 2011 Annual Report Pursuant
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Copper prices have escalated substantially over the past ten years, from prices less

&1

than $1.00 per pound to the current price in excess of $3.50 per pound.%ee Brack
o¥ L&
Exhibit-ﬁ). Much of this increase is the result of substantial new demand from the
b bo¥ clse becavse
developing world, parti;:qularly China} L—B&ringﬂﬁs—pe&od, supply has struggled to keep up
T
with the new demmd.AThe&aknge:mdi}ﬁsisonegﬁmemsmﬂhauhcmppﬁrm

is.so high — is that it takes considerable-time-to develop new sources of supply. The
. . S A . both
industry continues-te fac G supply constraints including interruptions tc;\ existing

operations and the-ehatlenges-of bringing efi new production because of a whole variety
Yego Lc-‘\'o'ad Unce (-l—urA‘F\// ol Heal vncer ‘\'m'.a')r:)

of issues — technical problems, cost constraints, environmental constraints, and so forth. _
pre pro ducho ca P s
So the fundamentals of the copper market remain strong. B%ecausel\ permitting S \;5,“-;: ‘cant
- and He

processes are time consuming and can be uncertain (as is the current case in New

esealation; we areforced-to focus our efforts and investment dollars on projects that caé;
Wik, o reasoneble degree oF certainty. The coal of the Pmposeo(
be successful. EUu_s/ Lovn My p&(spec—h‘\/c/ s Ho proovde the tT
reasonable desree of certriinty by prviding ‘dear, specihc o
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millions of dollars must be spent before development of a new copper mine even begins.
Before a discharge permit is sought, a potential applicant must locate potential new

mineral resources, obtain permits for exploratory drilling under the Mining Act, drill

R0
thousands of feet of boreholes at a current average cost of $)90’ per foot, employ

professionals to review drill hole data to assess potential resource size and accessibility,
evaluate infrastructure needs such as water and power supplies and transportation, and

collect environmental datafand evaluate surrounding environmental and community
)
based impacts. Only after all of this work and expense will a mine developer have
A@-\-@( (,omple/‘\'\ ne ol of ‘H/\\
sufficient information to determine whether mining even is feasible a.nd?m.begm the
can begin an d
permitting process, whlclﬂyplcally involves multiple permit applications to multiple
oS well as
Federal and State agencies llané local governments.

Obviously, before making this large investment, a prudent mine developer will

need reasonable certainty regarding the requirements that must be met to obtain the

necessary permits. Under-the current rules, even-if informal-agreements-are reached with
the Environment Department regarding the-anticipated requirements_at any point during
this uncertain process, the acting administration-could potentially-delay-the process or

Thn o worst case scenan'd,
s-top.ltcemp}e%eiy—ln-ﬂa&t»gase, the mine developer would have spent tens of millions of
becavse gF a regole ™y
dollars on a potential project that is not able to move forward/ change ca philo sophy abos T
whidn dhe mrne developer heel o
At existing copper mines, we continue to conduct exploratory drilling to identify . 4yance.
. . Oy | . N ohce
potential new resources and to expand mineral reserves. At these existing mines, we can ’
wmunaegds ’t"CmOl wtl hauwe n Pl& ce
t&ke—a:dv&:ﬁage-oﬁknwzledge-oi\ the ore dep051ts eaas{»mg 1nfrastructure and a-trained -
clyeacty e a2 lc)\/ o"V‘mh ed
Awork force, in-considering-mine-expansions. These factors give our existing mines a
<0 '\-C S.
competitive advantage over greenfields nﬁneAdwelepmentsiﬂ—eb&aining.ncmﬁW



te-maintain-and-expand production. On the other hand, mature, existing mines typically

are faced with declining ore grades. Moreover, investments in mine expansion currently

O Lov warne exPension
run into hundreds of millions of dollars, ﬁmdingﬁtha“t—is difficult to obtain without

reasonable regulatory certainty. In-its current form;-the-permitting processis constantly-in

" ]

a practical
N
approach to mining, utilizing the best-proven technologies to maximize copper o
we asle He Commmsg ton
production, while minimizing impacts on ground water. But, most importantly, create a 4o

process that is stable and consistent.

II. ECONOMIC BENEFIT

To inform the Commission on the economic benefits that copper mining can
provide to the State and local economies, I will give you a brief overview of the
contributions Freeport-McMoRan is creating for New Mexico. Freeport-McMoRan
employed approximately 1,601 workers as of January 2013 in New Mexico. The total
direct and indirect impact of Freeport-McMoRan operations on the New Mexico
Economy was approximately 4,300 jobs. The total direct and indirect economic impact of
Freeport-McMoRan operations on New Mexico in 2011 was $326 million. lg'ee 2011
Economic Impact Report for Grant County and New Mexico, Brack Exhibit -3&@Direct
impacts include approximately $154 million from operations and $42 million from

Td.
spending by employees and $27 million from supplier purchases./\TJie;e-waﬁ-aﬂ»eﬁtiﬁmed

“from-spending from-pension-inceme. The economic benefits derived from Freeport-



McMoRan operations in New Mexico not only fuel local economies,but thanks to the
multiplier effect whereby infusions of extra income fuel spending and create further
income, these effects extend across the economic landscape of New Mexico. Iy antas
perinecs witih governm gt and non- governmatal o0 3
Freeport-McMoRan mvests—genemuﬁ-ly in the communities in which it operates, Hons
based on a set of guidelines designed to ensure that resources are used effectively to
address high-priority needs and facilitate local capacity building to help build sustainable
communities now and when our operations cease. The criteria support;/ our long-term
goal of decreasing community dependency on our operations and ensure-that-we are”
1dewvih’ F %S
eﬂtetiﬂg—mtgﬁpartnershlps that support sustainability. We partner with non-governmental
organizations, foundations and other community and government institutions globally to

support community development initiatives. '}Ve-have-estabhshe&tommumty

r social funds in Indonesia, Peru, the U-S-and most recently in the Democratic Republi

r
-

f the Congo to\qsure that communities and local governments have a direct” voice in

! /’/ |
how these funds are used. These community foundations and funds ’;ypically account for
|

5 l

/

';more than 50 percent 6}‘\ our annual community inv ent globally. Throu H
P N }sﬁn g

philanthropy and volunteerism 1nch1qhng our Umted %y Campaign, Freeport-McMoRd.r}

|
employees are also dedicated to makmg I zdmmumtles better places to live and work. |

In North America, we h,axfe estabhi hed Community Investment Funds Jn

/

communities near six of Qﬁr operations. The Cm’nmunlty Investment Fund in Nel)v

/ \\ 1

|Mexico was establjshed in 2011. It is governed by \a\_committee consisting of nine
g k™
community /edders from diverse organizations and two Freephq McMoRan New Mex1c¢

—

|Opera.t|4 representatives. The community leaders were selecteb‘ by the Grant County
e

Community Partnership Panel, which was established by Freeport-McMoRan three years



ng ialogue with the community, allowmg the cow

e community to work tog%m 1dent1ﬁg prierity commumty issues and develop

T ||

oughtful solutions that address them Our giving from athof these sources last year was
"“‘*x._

nlestﬂLmlﬂmaﬂd{heprqmdmm—Zel-}wﬁ%beabmﬁi+mﬁtm—M-—J
S,

I will next discuss how copper and copper products are used in the modern
economy, followed by a discussion of the mine exploration and development as well as
providing a description of copper mining operations. To provide additional information,
I am providing a video very recently produced by the Society for Mining, Metallurgy &

Exploration and the Edison Technology Center entitled Copper in our Electrical World.

(Brack Exh1b1t-4};/

| .._I-II. COPPER APPLICATIONS & INDUSTRY PRODUCTION
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COPPER APPLICATIONS are-in-electrica)
- S ——————— o) 5 [
T wi f60°/fr};feefmg 0%) and industry and machinery (15%)- "Coppei{

I;’ an be comed_gv\lth other elements to create various alloys. A small part of the copper
0/()( roduction is used in ﬁ\odgction of compounds for nutrit'wﬁéil supplements, creation of"
W 6 ‘ﬁmgmdes and even some antl-bﬁ’sterlal compotmds '.
i

V\o/ Electrical wiring constitutes thazﬁés&_prohﬁc use of copper; while other elemeﬁts

EBmck i i use by the Society of Mining, Metalturgy amd———
xﬁmmmlws annual meeting on February 25,

013 As aresult, the v1deo is under embargo until the aforementlone“q‘"d’crte,r Wewﬂ}fespeetful)y
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conduetive-properties. Copper’s § greater conduct1v1ty as compared to other
matermgenhances the electrical efficiency of motors. This is important becal}se moto
and motor driven systems account for nearly half of all global electricity co;{sumption
and more than ¥wo-thirds of all electricity used by industry. y

Copper has‘\been used since ancient times as durable, corr}sién resistant and

weatherproof architectyral material. Throughout history roofs,/s/i)ires, domes and doo
/

were all constructed with\%pper. Architects and designgyé'llxong coveted the metal’s
c_iistinctive natural green patirk\

Copper is also used to line\parts of shigsyta protect the underlying surfaces fro
;barnacles and mussels because the m is*ﬁi/()static and bacteria will not grow on

'biostatic surfaces. Copper alloys also Have\intrinsic properties that destroy

| microorganisms including staphylfécoccus and jofluenza. For this reason, we have a sgen

‘ a proliferation of cooper 1nsxde the home and hosplﬁls which can be directly traced to
¥ \

| these anti-bacterial prop’ertles We now see sinks, handhgls faucets, doorknobs, toilet$

\

pnd even healthcarg’ equlpment with copper components. \\\
.' X

] Perhap,s"the most exciting application for copper was annQunced by President
;Obama in, {he State of the Union Address in which the President called for Americans|to

'/

‘work tbwards “a future where we are in control of our own energy, and our security gnd

prosperlty aren’t so tied to unstableﬁa:t&—ef—&he%&ﬂd.ﬂ&&%hﬂ*ge—m&&-du&@ted—at the

émergmgienewableenefgymafkem Copper plays a vital role in sustainable electric
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resources-sueh-as-wind, selar-and geothermal has a copper usage i i i i
¥

our tn 51x times greater than fossil fuels (“copper usage intensity” is an esfimate of the(
N '
ounds of c‘e.Rper necessary to install one megawatt of new power generatmg capac1ty)*

{

Thus although WN solar and geothermal systems are mhert;z‘ntly inefficient copper f

\
wiring can abate some of\thgse deficiencies by conducturg the electricity more '
N _ :
fficiently. In fact, copper will rémam an 1ntegra1 part of any renewable resource 1

roliferation. See Copper Essential for bscen,Stephen T. Higgins, May 12, 2010, BraJ,;k

}cxhlbu- \\__

b

WORLDWIDE APPLICA}’IONS Rapid gromh in developing nations has

Fenerated an incredible need_.for copper. As previously statch,--c\opper is an essential |

|

y r

%ngredient in everything from power lines and piping systems to automobiles and |

L!onsumer electron&cs. Many countries around the world are in the midst of 'ag\histori4
|

u bamzatlon dnd industrialization boom. In fact, China is probably the most graphlc!

il ustrat_mn of how copper demand is increasing exponentially. The country now :
|/ |

cpnsimes roughly f ixteen million tons of
A -

\l T
mined every ygar.
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Global Copper Consumption
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carcer. By 2020, global consumption is predicted to double/aad/ U.S. /
i r
GS researchers have estimated that fﬁnsmi have to bring 35

emand. It is important to notj that

opper Development Association, Annual

!I
RLDWIDE PRODUCTION. The chief producers of copper are-Chile, the l

e
'a
een made-during the past three decades, and 21 of the 28 Targest topper-mines-inthe |
S 7A¢S Tshowdn U e oo al:)c:ue/ 6\05&]

CoppMC,Onbdmp—h‘m hees bogon vising over e
ot decace dut i Yerge part 0 g fow of
roppel OnsOMUDN'on I'n ,Argq"am [s1'cC]. The higlpre

ted States, Australia, China and Peru. However, only 56 new copper discoverie




helows Showds Gn eJlwn. A0 d/fowuo,«‘lﬁ”(_ﬁ

ove fue \lasT century 4o maeeT (n Crea e ng
; ot amenable {o expansion. Furthermore, many large copper mines-worldwide

ould be exhausted by . Thus, as copper consumption is i , the quantity

clevacind s ane neco
appu'ccrh‘om Ror
cOgoer.

World Copper Mine Production

Tonnes (000)
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MDD VEW MEXICO
U.S. PRODUCTION. Cepper mining tras beeramajor industry i the United
U.8,PRODUCTION

_States since the rise of the Northern Michigan copper district in-the 1840°s. The principal

mining States, in order of descending production, are Arizona, Utah, New Mexico,

UsG% Copper Gt ctres Tnforueton, e ) (earnaddity SUMMAL (.
Nevada and Montana. The mines in these States together accounted for 99 percent of '3 ( Bruc b

Ardo.. L
. . % N "-7
domestic production. The-prima; E)‘W by
A Y8 )
tts—Porphyry-copper-depe Ores
tha etative venty-distributec o esof rock; ming-hightennage, low .
of +he fve oD Per proadoang state s New, Mova o

conknes 4D play e signihaanT role it o S tor
OFV\copper p«DchZ ctiovy v e Land of 'Ev\(,t/n’awf'mg_n'l" ol
con e tyued bocle +212 prc L stovi'c hwieS o a

Aetelee) Woetesyy ofF coowver Rrectocrh'ay, cw Hew)



\oxico T refer yoo Yo due papes “Copper
u:,\\tpcd) Mara'co oy Vicgrave 7. Me LeMo,\e_ e O

chco Buféau o? Uines avd Minecals K@sourceg

Pd‘?l'gmd

the most sggmﬁcant source of copper due to their massive scale. Porphyry oépper mings Ve )
4 (N

are typically mlned for many years due to their size. ¥ A D
/

NEW MEXICO PRODUCTION. Copper has been produced in New Mexico 6- ZO O 9 y’

’smce prehistoric tlrﬂes Native Americans used copper for omafnents and tools and an| U(/l a

/

; : (Exhibit

|
Apache led Spanish off‘qers to copper deposits in Santa Rll,a ‘and production began in ! | A% (o )
I
&:amest in 1804. Copper pro\sl\uctlon fell off because of 1§{creasmg costs, difficult !
transportatlon and decreasing dhmand Eventually, pépper production in New Mex1co]I L an A -

cbased altogether when the mines WCre closed i iry 1/ 834. When the New Mexico terrltoqy 5 )

b'lecame part of the United States in 1848 gold/ and silver mining began. Numerous :

\, /

|

dzstrlcts were discovered and mined for pl{ecmus metals. Copper was recovered !

Whenever possible. However, producﬁon ceas d again when the Confederate Army |
/

invaded New Mexico in 1862. Tbé end of the Ciwl War brought tremendous change tl)

ining in New Mexico. Settlg‘rs and prospectors fle the war torn east to start new 11V}es
g p

i
1p the West. Prospectors fr()m California’s gold rush moved east to New Mexico whep

r \-

¢1a1ms dried up out weSt Soldiers were sent west to settle\t{le territories and later be¢ame
] /
prospectors themse{ves New metallurgic techniques were developed and copper becﬁme

Jan important coélmodlty New Mexico became a State in 1912 aﬁd in 1914 World War I

\

began Metal prices and production increased, as metals were neede?l for the war effebrt.
!

\
\

In 191 8 e war ended and the ensuing economic depression forced ma)qy mines to ¢lose

{
||
[
zNew sélectlve floatation copper extraction techniques were invented in the\J 920’s tHat

:_
| improved recovery of massive lead and zinc sulfide ore; copper was recovere(] asa |

| byproduct. Wosrld-War I saw an increase in uupper‘proﬂﬂcﬁmﬁ'wfﬂs-ag&chﬁTsaa
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for the war effort. Copper prices steadily increased and-eopper productmrrfrcmthtf-
( \ ,_,.-r"""’-"-ﬂ- ![
porphyry copper deposits steaaﬂ{ increased inrturn. In the 1980’s, solution extracl#on—

\ -
d,\lectrowinning (SXWology s developed %ﬂ%&bﬁe&mﬂe&e@v&yof
igh-puri 28 its. Today, two properties are in
production with copper as the primary product here in New Mexico; the Tyrone and
Chino Mines. %ee New Mexico Energy, Minerals and Natural Resources Division, 2011
Annual Report, Brack Exhibit—iiﬁ*@

IV. STAGES OF MINERAL EXPLORATION

So much goes into mining a specific site prior to extraction — not merely time and
monetary expense (although both are significant). Scientifically, merely finding and
evaluating a site is an incredible endeavor. As discussed in detail below, the process
from area selection through target generation and resource evaluation and definition costs
tens of millions of dollars. After the potential for a copper mine is determined, the path to
production has only begug é mine develoRer then must go through an arduous’ Y Yecl
+Hue HreT poond of copper s ¥ Trel
per.rgitting process before e*t;aeﬁaﬂ—emq—beg%ﬁ/\and the developer can begin to recover on
Ehé: Ainﬁvestment. Thus, as an industry, the upfront costs are enormous; as a result, creating

a regulatory structure that is criteria based and not subjective is incredibly important to

preserve copper mining in New Mexico presently and into the future.

AREA SELECTION. This-is-aerueial-step-in-mineral-explorationthat-
N\

e \
ous theomr\behind ore genesis; the knowledge of known

" - \
ore occurrences and the method of theirjhrmﬁgﬁ‘xg known geological regions. We use
\ ey e
c

at information tp;deterrm'ﬁé/potential areas where a parti Wsit might exist basclid

eochronology, petrology and a host of

> The 4ieps reguired 4o leleah ¥y dobine, C:)%fssl Desmi
ool oleuelop oL ne)  EPer Miac are as tllows
14



Goologisls epply wFormetion on how ore
DOALS wre Foroned, vn Formaton on known
oceoryenees O A ou | MP@Q’J'S aned Oter unafor e -

Hon 1 Cele W%\P\/ anee g 'f"I/LCA—'_ ')o)~(-e,n‘h‘all(/’ could
eophysical-and-geochemical comparisons. Our scii‘'.l'l'l'rsts*tl're&n-e‘.;a,w-pam.I.l.cls_ﬁ:mn;.msL.7

xploration and make predictions about the viability of a region. These predictions take e onomic

into account not only the'size and accessibility of a resource but factors like ™ k"
o | clegex its

infrastructure, location, transportation and market. T}’lﬁe,arégll factors that go into cost / wer Hi

-

o

of production and the economics of saleﬁl{(rﬁay be other factors like financial and | fnves i‘mj
-~ | .
. . " & ./ . . . o, .. I ! V\ ’
t4x incentives, and finally the cgsj,aSsocmted with¥gclamation and potential permitting ! Q’X P] O(O('}" or

-~

-

-

,/’ - .
processes. All of these factors are considered and an enoringus amount of money is |
/

[
r

g .
e)#pended W to any permitting and years before any potential inoQme is possible or ‘

i
reLl-iﬁd. The longer the lead-time in getting permits the more é'd?/é'fsé"éh‘i?ﬂpae&onij
/

.. S "h‘)'! ZO e.(

e

__— TARGET GENERATION\!{, his 54

and geochemical processes to map and assess a/
/.,
~

urce. Geophysical instruments used to measure variationsin gravity,

I\agnetism, electromagpetism and many other variables. The oSt common way to

anomalies in the Earth’s magnetic ﬁgld." These

i
concentrations of magnetic mifierals like copper. Gro

o

omalies indicate potential | & A %Q 0-
| elhewmit ce)
-based geophysical surveys ma}r sQ MP Lia .

-

so be utilized to eyaﬁi/ate a resource but they are less efficient\and more costly and thus\ AN

ss widesp;pafl. Aerial photography is also a useful tool in assessing possible mineral \

P

// ‘I
esources by identifying host rock formations, major structures, historic w&dx{gs, and \

ineral alteration zones. It gives the surveyor valuable siting information like tracks, ‘
L_fgg;n_amj habijtation. Since the advent of satellite imagery and through advances ]
Once an eueey hue beon yaenhfhed ) po‘l’m‘h'ql
o plores ‘on h.r@e;{'s CxﬁQ.lS ‘eben fRec! 4 vl h airbone |
a0 Py 4 el surveys cmd puOTography. Thet nisy be
N ~al l

i ma FHar 0 i) OoADNWU Sl a4V oa ¢




technology;-we canow USe Speciroscopes in areas with Jittle vegetation to maﬁf

/
ineral depOSWII. Geochemistry is used to assess the/minefél/ potential in

-

eological formations by ¢ ing the backg/rg,lmd’ concentration of minerals

oncentrations measured in known mineral its. Geochemists can take samples of

——

i
e rock in the explcgalidﬁ target and analyze the data for etevated concentratiotzs of
//
ineWeml anomalies (single or multiple elements) that to the
Adera wdh sufhe Cen T hes
RESOURCE EVALUATION. ion target shows potential, m;aes?l[ \beon
7 a ! detoied Hag

do not-based-en-the financis associated ith the political climate—eommuodity prige V\Q\('\'_s
| . y . (¢ avilling Yo
and access to infra ture, the decision may be made to more aggressively explore a .
e ¥4 V\-\_“c"‘
potential site to quantify the graMage of the targgt,cd,—nfm’{ral. This is achieved 1\nc. '
- : . . ] : pyletence
by drilling and sampling the prospective lode with the ultimate goal being to cand
> \_\
~— o —
determine if there exists a resguxce{nsity sufficient to warrant?ﬁec.oét of production. aice it
= +on o
Resource estimaiigmfﬁay require pattern drilling on a set grid and down-hole-prebingrof CogPer ~
o N
of reseurce-evaluationid to assess b?a > ¥
‘e wrne e Ml{\eml‘s'“\’
and hopefully expand the known size and erg— grade of-a-deposit. is offen Loavravt
! | by tue
there is enough " 1y tee |
1
| veso \ts )
et i N ona)

% dr.‘\\\‘n5
'S candvete ef

S At e Shsg taihal assesements are nuacle

e

rcsordr'n§ +e )po-l-c./\h‘q} cost To Praducc

CoPE suock v The cost of ‘pu\‘\d(nﬁ VORI
rAfrasthuctune. ( voadd 5, [Powes woy kfree

houstng etz ) | tue nretued s cund (06t of

' , } + and The
Lnia S Cumwgmﬂﬁ VESUS open O ),
atwd s and L0st ot 0re processing omel shippins.
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:E-“_-'qcnnms(:nm Explorahbﬂ TanEtS ;
in Major Mineral Districts 7

rote Fasmn::ow o sharg € = estimgle. Soo Cautnary Stateme
Kppraomaloly LAY af our JO13 udper 15 cRtoaated vath gravefiedd e.-:a'o:awr Foects

RESERVE DEFINITION. Re¢
o L ———— J
i
!/
x
of
T2
W 6

of the resources and determine the potential instabilities of open pit or underground
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t and-and-the-extent to which previous exploration ha ——

A. . p prJCC'*' 'sone tocate
conducted: ¢reenﬁelds efers-to-pristine-undisturbed-land-that-has-not been previously ,

" A préject” v$ an ey plove Non and develgpme~t ProLess o N
mined. ;Xrownﬁeld pnversely-alludes to-land-that has-be epeatedly.—The” Prewou

r = occorreutly-
general- meaning wnﬁeMon is <2<ploratl'6n conducted within geographical (A1 A ¢ cf

’;‘“}%\. S |- +€ . SKJ C ‘/)

terrain within close proximityf(,)/!gnown ore deposits enfields constitute the a F p 0\1 ect

rémainder. Greenfieldexploration has a lower strike rate, because the mineral potential ¢C+*)
e fnclucle av
ently-Greenfietd exptoratior s more coalvahon
o‘FM“/‘C can M.‘lle_y anir’ond
Hiattve- ' y 11k Nerease proctoechan rates at-an
A L 2retnG pavae. Green elels O yectT

------ /i*l +enct o

e a site and determine the most safe, cost effective and Mnt met?od be e
L pece lehn

Haan
[orown -

inuity of the existing ore body. In-mine  {~'¢ 1) &

c;pf mining, be it undergr

d or open pit extraction me@s{?ﬁﬁneral exploration dogs

ot cease with the decision to mine:

xplora/tionfo‘t/a Brownfields nature is conducted to

ind near-mine repetitions, extensigna'ﬁid co
-

xploration and grade co drilling is a major concetn of operating mines and canbe & "}’45

effective toyl'x( ﬁdding value to existing mineral operations:

dying ga/exposed ore body, both empirically and scientifically, are 1
'

xploration geologists and geophysicists

REGULATORY W‘?“P’VI -
POLITICAL RISKS. ‘Fhis-is-one-of the most unpredictable factors-when it eomes |~ "
R : ST '

o at™

e
to-peten/&fabnumi’g—pfedueuonz- Even if a commercially viable deposit exists, pe-hnea:@‘ o Drown—

C-f-(’)ﬂl/\c of Yue ke fecetore conside cect Vo —Cd&luo"ﬁ‘g i .
WMZ,-HAL( d aUeGT a & toppet uain e dedelop aaeT Q elds ‘sl*l'e.

s veguletorg yisk. 18



5“)\ ator \/ >
environmental and social factors may make the discovery and development of the
veoultn denval of reg viveel Sovernm Wtevt""“ ' |
peteﬂ-t*auy—:mpessibl@ <.
rt_asource 1mpractlcal oi\ ThJS isa comphcated toplc becal_lﬁ approwl

w‘e{ i (lﬂSﬁS_]dﬁQlOgmﬂﬂ;LQprSEd
0@ msu}aba@ These new ideas make their way through various agencies

oVl in many different forms, in some cases new policies are introduced, different regulatory

structures may be implemented or, like in the present case, new rules are promulgated.
lea Py (ﬂ The Proposed Rule has components from industry, some from environmental groups and
Kl

recu [ak"'\') ideas from the current administration. It is a result of a melding of pro-business policies

C 52 nees with environmental protection. In its proposed form, the Commission’s adoption of the

changt>
%% Proposed Rule will promote business investment in New Mexico and, along with the
"h L. Mining Act requirements, remain the most comprehensive set of copper mining

regulations in the United States. B@most importantly, it would create a more stable and
S
Vere

The Proposed Rule would not rely extensively on variances to address the need

. . . . e
consistent environment for current and future copper mining operations. / (s

for some design flexibility. A subjective variance process, while not in place historically,
esteblished puer e lost decacle.,

was /dmpesed-dmngThe“prmr-cxeeaﬂﬁ‘e—&dmmut:atmm to require variances in cases

where groundwater might be impacted above ground water quality standards. To obtain a
variance, a permit applicant must convince the Commission that compliance with a

particular part of the regulations is an “undue burden.” 20.6.2.1210 NMAC. Regulating

"H(\fOUgV\ M2 exereise of V\ta{lul
through variances and depending on receiving them,\when%heya;&sub}eﬁ-t&mewhm

wo\,\(;\c*& cusmﬁcr—n loy reéulo-h:ﬁr_g e e %Q,
Mo 64+ wul-—\/\dvev\‘hO/\éc(/
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N in the CGPP@

snmws;-afe-/pot an effective way to provide-certainty-and foster long term 1nvestmenkte— Al n‘:j
"ndustry.
OCeHT.

In place of a very subjective variance process, the Proposed Rulé would establish
retect grovnd waler

specific,-environmentally protective requirements Athat reflect practical operational

criteria. The Proposed Rule largely codifies requirements imposed by the Environment
Department through conditions in discharge permits issued under the Water Quality Act

s deseribed in He destimony of Messes. Euster and Shelley and e
over the last 30+ years, /G“he existing rules provide broad discretion to the Departmentto O +¥1-€+"

Pree Port”
establish permit conditions. The Proposed Rules would narrow that discretion, but still ~ LJ1tNesSSCES
would provide some flexibility to vary from specific design requirements as long as
objective performance criteria, such as achieving the same or better performance than the
specified design, is demonstrated to the Department’s satisfaction.

Under the variance approach advocated by some parties to this proceeding, due to
the subjective standard to grant a variance, one administration might grant a variance
when groundwater is affected and another might deny the exact same request under
identical circumstances. It is fundamentally unfair to ask anyone to operate in such an
environment. The Proposed Rule would eliminate the variance process for routine
operating matters, which will create a uniform operational environment and remove
politics from the process. The Proposed Rule would establish consistent protective
standards for our environment and establish consistent operating standards for the copper

industry. It does not remove standards, but creates a consistent and clear process by

which existing and potential copper mining operations can operate.
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.~ OPEN PIT VERSUS UNDERGROUND MINING
O}an-pit mining is a method of extracting rock or minerals from the earth by

breaking, loaﬁi__ng, and removal of ore and waste rock in the development an opén pit or/

\ |
ﬂonow. This foﬁq of mining differs from extractive methods that require funneling into
1 \ .

AY

ﬁle earth also known\ s underground mining. Open pit mining methods are used when
f \
jarge volumes of disseminated minerals are found generally near the surface of the garth

i’arts of an open pit deposit\}nay be exposed while other parts can be buried by hundreds
1 \

of feet of overburden. In mininé\stripping ratio refers to the ratio of the volume of|

%

;overburden (non-mineralized or unécpnomicak material) required to be removed tp
extract the ore. For example, a 3:1 stri\fi_}x'mg, ratio means that mining one ton of ore will
require mining three tons of waste rock. Mﬁung at a higher stripping ratio is less:
economical than mining at a lewer stripping ratxo because more waste must be moved (at
'a cost per ton) for an equivalent ton of revenue geihgrating ore. This is a key megtric in
fdetermining the Vigbility to open and ongoing operat.i\'i):_} of a mine. |
Undergroﬁnd mines are typically developed in h;th-grade vein or structurally
I\controlled_deposits where the host rock is stable using unde;g;_round mining q;qethods.
:Many of the near surface underground mines have been played\but SO more :'t;:ommonly
';um’iérground mines now occur 1,000’s of feet below the surface of the earth_il to follow
:vein controlled ore zones where excavating large volumes of waste roci( wauld not be

leconomical. When compared to surface mining, which requires overburden removal
1 |
1 |

prior to ore extraction, underground mining operations tend to have lower stripping ratios

ldue to increased selectivity.—However, the challenge for underground mines is moving

21



large volumes of material, because the larger equipment associated with o it mines is

-

ndt feasible. \ '

/.

i
1

Open pit lﬁ(ung requires the breaking and removal of waste and ore rock inrock
leYels or benches, startEhg at the surface and stair stepping down resultmg in an open pit
thht resembles an inverted co\xe The inclined section of/tﬁe stepped walls is callgd the

fat;e or high wall and the flat part 0{ the step is kngy\ivn as the bench. The bench area is

\

uSed as the surface to mine from and pr&vents rock falls from spilling down the entire
X
faee of the wall. The mine and bench sizes' \(ary based on the economics and lfhe mine

'/

de’velopment schedule. The equlp)nent fleet and ‘assocmted facilities (stockplles tailing

datns concentrator mill, elegtro -winning/solution extr‘apﬂon plant) are also e\raluated
N\

based on similar cr1ter1& The steeper the high wall the si‘naller the footprm't of the
nuhe because a IOWer volume of material will be moved. HO\;vever the bench stability,
w}ilch must be,mamtamed in an active mine, is controlled by bench l\l‘elght statlc load,
ro¢k type an/d geologic structures, like faults and fractures. Therefore mosﬂ open pit
mines ére excavated on an angle that is sloped rather than vertical (90 degrf:es) for

J
pef_s_cn_l_p‘el safety and to minimize the-damage toequipment and facilities from rock falls.
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A haul road is used to transport ro

facility based on grade and minerglogy. They are continual

Iriving condition, minimiz¢-dust and reduce tire wear. The ore and

are tiered to create a stable configuration.

23

maintained to ensur

waste rock

fromthe pit to the appropriate processing

e safe

stockpiles




Drilling Loading Crushing Concentrating Smetlting
\ & Bilasting & Hauling & Conveying

Leaching Extraction Electrowinning To Market

MINE PLANNING. Mine planning occurs at different stages of production and

is a constant factor in operations. Long range planning is an assessment of the life of a
mine used to justify the initial investment and assess future options:—This investment is—.

ed; e prior to extraction must be evaluated. The initial costs beginning

with exploration and moving through permitting and equipment purchasing will require
an upfront investment of tens if not hundreds of millions of dollars. For instance, one
large truck used to transport ore costs upwards of three million dollars and a single shovel
used to remove ore can cost in excess of twenty five million dollars. Once the incredible
upfront costs are evaluated, the need for transparency and certainty in the regulatory
process is obvious. Medium range planning looks at quarterly and annual reports up to

five years in the future to determine operating budgets and quarterly forecasts. The short-

range plans are the most detailed and are used for daily operationjreﬁé—pkmma%
d due to equipment or processing probieimns. A temporary-arm penﬁin;lt mine k

osure plan is developed and is upd>eﬁ five years and financial assurance is put'lin
lace to ensure reclamatior_}_gan--bﬁgiﬁ as soon as the mi erve is exhausted. J
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BLASTING. On a daily basis, rock containing copper ore and waste rock is
systematically blasted in manageable blocks sizes using a mixture of ammonium nitrate
and fuel oil (ANFO). Enormous shovels powered by electricity then excavate the broken
rock. A typical P & H 4100 shovel bucket can hold 65 cubic yards and can fill a

Caterpillar 793 haul truck in three to four scoops. Each of the 793 haul trucks can carry

265 tons of rock W placement on leach or waste

+he E(.‘Mur\/ croshe ¢ Haet
rock stockpiles or to Afe dihe fl(oncentrator.

OVERBURDEN/WASTE ROCK. Normally, an operator must remove hundreds-

-of feetof overburden or waste rock to get to the mineralized ore underneath or adjacent to
the ore on a bench. This waste material is then set-aside in huge piles. The stripping

ratio, as discussed earlier, of waste rock to ore can varies over the life of the mine. The e
T addithon 0 e stiprah’®, fue ¢ leuchien

higher the “stripping ratiof” the higher the operating cost of the mineFII—is—impmtam—to C‘Ml: "ae'
) whee

ines, the Chino and Tyrone-Mines-ate-tworof chedee /A A2
hautl dlistunce cand e costof

——the-mere-expensive mines-to-eperate.— comwochiles gucthas aeved el iese )
Foel canm S\'me‘“ﬁ‘(aw\'ly C\FFec‘i‘ ‘e

— _L_EACHING In general, this prOCC__SS is used to extract coppe i te Ope fa+{m;
SRR S 1SS S and lower arade chelcoctte . cost

FV‘DEIU\ ore1i @ h];;’ ;EW._’/}Ome the ore is mined it is placed in a leach

A CTstet

\ NC
“:;\_;‘7 4T stockpile and the copper is removed using a leaching process. Leaching uses fluids (or
A I\ .
o 00T raffinate) to liberate the ore from the waste rock. Oxide and sulfide ores are generally Thee
pe Aealeen rocess S
A processed differently, so in the truck loading and dumping process they are separatedand | Wustrate d
goloPo tanscocted o - . i the
TW 3 seﬂt—tﬁ/\dlfferent extraction facilities, if a ?/oncentrator is available. The oxide ore requires video
ae re ‘ &
‘\j\{ ?( S the addition of a diluted sulfuric acid solution (0.3 to 0.6 %) to dissolve the copper. Jtis- ‘ 60(‘)(‘0 ‘
\e o
\’V\(’\\)o important-that-the o en-supply-is-present during the- leaching g keep bacteri E\e(,{f('(a}
0
w otd }
Brack
E?" o b + -,
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process—To i oy the i €ll as increase production costs.

Asaresult; the oxide-eresteach much faster than-the gores. Am i
e i oce tteyisthe ¢ T extraction

proeess-deseribed-betow. The leach stockpiles are constructed in thirty (30) to fifty (50)

feet high “pads™ar “lifts”. As each level is built, a network of plastic tubing and drip
systems or sprinklers is spread over the top of the pad to deliver a slightly acidic solution
called raffinate. The raffinate percolates through the ore dissolving the copper into
solution. This copper-laden water is called a pregnant leach solution (PLS) and it exits
the stockpile and flows into collection sumps or tanks. Depending on the amount of iron,
the copper enriched solution can appear light blue to brownish red in color. From there it
is pumped to a solution extraction plant. Once the copper is removed from the PLS, the
raffinate is recycled.

SOLUTION EXTRACTION (SX). Solution extraction is the lowest cost method
available for producing copper metal that is over 99.99% pure. It is a selective separation
process for isolating and concentrating copper from a water-based solution and is
performed in three stages as identified in the diagram below. In the process, the PLS that
has leached through the stockpiles contains a low concentration of copper along with
other dissolved substances. This mixture is then infused with organic reagents. The
copper reacts with the reagent to form a more soluble chemical compound and thus the
copper is transferred to the organic solution. In order to recover the extracted copper, the
organic solution is mixed or stripped with an electrolyte solution to create a chemical

bond between the copper and the electrolyte. In this way, the copper is split from the
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reagent and what attaches to the electrolyte is copper in a concentrated form. Once the

copper is removed the organic solution is recycled for future extraction.

___|FreeroRT-MCMoORAN
F‘m_{:upnn & GoLo

Hydromet Copper Transfer

RAFFINATE BARREN ORGANIC LEAN ELECTROLYTE

PREGNANT LEACH SOLUTION LOADED ORGANIC RICH ELECTROLYTE

ELECTROWINNING. The concentrated copper solution (rich electrolyte) is sent

to an electrowinning tank. The rich electrotlyte flows through deep rectangular troughs
called “cells”. Each cell is comprised of multiple lead anodes and copper cathodes.
Cathodes are sandwiched between anodes less than an inch apart. The cells are
electrically charged using direct current (DC). In a cell electrons will travel from the
positive (+) charged anode then through the copper enriched electrolyte and then to the
negative (-) cathode. As the current moves through the solution, copper is deposited on

4o 2igh®
the cathodes. Within seven I{iays the original cathodes that initially weighed fifteen
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pounds each will grow into two hundred pound cathodes. The cathodes are removed and

stacked into five thousand pound bundles ready for transport.

F:'—|Fﬂswum-McMonm
VE|ICoPPER & GOLD

Electrolyte ... and Finished Coppeq,:(

4

CONCENTRATOR. This process is used to extract sulfide copper ore like

o [ s pr ocess
chalcopyrite, bornite and chalcocite ﬁem&cgmgumkmtor VS
%4 A A p vl st ted

since that ore type occurs in abundance at the mine; while Tyrone currently mines mostly - t=
viele s
oxide material. The Tyrone concentrator was demolished and the area reclaimed after the « [, pper
At-Hre Chvno concenivetor

: . L. v ouvl
depletion of the sulfide ore body.ﬁy(he first step in eeﬂeeﬂ&atmoppeljgre extraction is to PlecMeal

e\ becur ia tlec
crush the/\ ere rock. The next step is to wet grind the ore rock, which is done in big ) W\J h
/

canisters (Ball Mills) filled with metal balls and water. It is like a huge rock tumbler. Brock
Wibor vy,
The material is then put into a hydrocyclone, which spins the material using centrifugal E¥ ‘ *'

force (controlled tornado) to separate the large particles, which fall to the bottom from

the smaller particles that rise up spin and separate. The smaller particles go on to the next
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233V W g P‘O*’C{"“’O’V\ w\l\fl\( +ue \arger mmaterial s
plocossing v Circotated beblc o +he wés
stage K nding for further size reduction. After this milling process is complete, the
ﬁ and spaetl prmrosatz of masmh -{D&AV\(AM(M -ﬁob—hw ae 7 Ater 4 <
wet slurry is pumped into a floatation separator. In this machine alr/nunj jected through C\Wﬂ)?f ate
a/‘\" cle

the slurry to make a frothy foam. The copper mineral particles cling to the air bubbles Si'ze Vs
Ob tearne 2

and the waste rock or tailings sink to the bottom of the separator. The copper laden froth

is skimmed from the surface of the slurry, reground, and floated several times to allow

the froth to hold more and more copper and fewer impurities each time.

Fﬂﬂzrom- McMoRan

COPPER & GOLD

Chino Concentrator

Sel -autogenous grldlng |IIs (SAG) =
Froth flotation |

Following the concentration process, the solids are filtered into a final product that

contains Z0—40% copper and either transported by rail or truck to a smelter. The tailings,

which are in an approximately /50% solids form, are carried by slurry to a tailing dam and

deposited on the crest. The solids settle out and the water flows to the center of the dam

and is decanted and then pumped back to the concentrator for reuse.
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SMELTING AND REFINING. Copper concentrates produced from a

concentrator are sent to a primary copper smelter. In very basic terms, copper smelting
involves heating the concentrator to a very high temperature where the concentrate is
melted in a large furnace and stratifies into layers based on the densities of the various
constituents in the concentrate?\) and-the-addittonsof silica-and lime. Off-gases composed
largely of sulfur dioxide are collected and converted into sulfuric acid in an acid plant.
Molten copper is separated from the impurities, which are removed from the smelting

process and allowed to cool into “slag.” The molten copper is poured into molds to form

copper anodes.

Copper anodes are approximately 98-99% pure and are sent to a copper refinery for
further purification by dissolving the anodes and reforming them by electrolysis into pure
copper cathodes. The impurities in anodes contain precious metals and other elements

that are recovered in the refinery.
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WATER AND COPPER MINING. Water is incredibly important to copper
mining and is a coveted resource everywhere. From the first stages of mining, water is
used to control air quality and maintain roads and it is used in many of the copper mining
processes including ore concentration and leaching. Once the water is utilized for the
specific mining purpose great efforts are taken to recycle this valuable resource. This is

done to increase efficiencies, but just as importantly. as part of our resource stewardship

__effort and another way that we act as good community partners.

vii. CONCLUSION

Through this testimony, I hope I have expressed the key reasons why the
Commission should adopt the Proposed Rule with specific changes proposed by
Freeport-McMoRan’s testimony. Adoption will promote continuation of current
operations and promote expansion of the copper industry in New Mexico by providing

, conststeaT

reasonable'\regulatory certainty. I also hope to have introduced you to the key elements
of the copper production process to assist in your understanding of the technical aspects
of the Proposed Rule and the technical testimony presented by the other witnesses.
Again, I encourage the Commission to adopt the Proposed Rule after you are satisfied

that they meet the requirements of the Water Quality Act to protect ground water quality.

Thank you for your time.

A OB
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